Materials and Methods

VUR test
Adult mice were dissected using an anterior midline incision to expose kidneys and the urinary tract. The bladder was punctured with a 25-gauge needle to manually inject methylene blue (1 mg/ml in PBS) at a rate of 100 µl/min until dye exited through the urethra.
BUN and creatinine test
Serum BUN and creatinine tests were performed using VetScan VS2 (catalog No. 500-0038-12), according to the manufacturer's instructions.
Kidney primordial culture
Hoxb7/myr-Venus mice were generated as previously described 1 and bred with Gen1 mutants. Kidney primordia were isolated from Hoxb7/myr-Venus positive embryos at E10.75 and cultured with 8 ng/µl recombinant GDNF (R&D systems) for 60 hours as previously described 2 .
Plasmids
To generate N-terminal tagged Gen1 plasmids, mouse Gen1 CDS was amplified from E12.5 embryos through RT-PCR, and cloned into the pGEM-T vector to generate pGEM-T-F1B3. A SalI-ApaI fragment containing the CDS was then cloned between the SalI and ApaI sites of pNTAP-2Flag to form 2Flag-Gen1, while the SalI-KpnI fragment of 2Flag-Gen1 was further cloned between the SalI and KpnI sites of pEGFP-C1 to get GFP-Gen1.
To generate the C-terminal tagged Gen1 plasmids, primers Gen1-CDS-F1 (5'-GCGTCGACATGGGAGTGAATGACTTATGGC-3') and Gen1-CDS-B8 (5'-CTCCCATGGCAGTATTATAAAATCCACTTTGAGT-3') were used to amplify a Gen1 CDS without the stop codon. The PCR product was then ligated into pGEM-T to form pGEM-T-F1B8. A SalI-NcoI fragment containing the CDS was bluntly ligated into the EcoRV site of pCTAP-2Flag to get Gen1-2Flag.
To generate expression vectors for Six1, Six2, Six4, Eya1, Foxc1, and Pax2, we first performed RT-PCR to recover target CDS from E11.5 metanephric mesenchyme, then cloned individual CDS between the EcoRI and XhoI sites of pcDNA4-HA to add an HA tag at the N-terminal of the CDS. Resulted plasmids were named as HA-Six1, HA-Six2, HA-Six4, HA-Eya1, HA-Foxc1, and HA-Pax2, respectively. We also used pNTAP-2Flag as the vector for Six1 to generate a 2x Flag tagged expression vector 2Flag-Six1.
Gdnf-luc2, the luciferase reporter of Six1/Eya1 complex was generated by inserting a 300 bp Xho1-Sma1 fragment composed of 6x consensus SIX1 binding motif (aldolase A MEF3) and a minimal CMV promoter between the Xho1 and EcoRV sites of pGL4.20[luc2-puro] 3 . 
Legends to Figures
Supplementary
Supplementary Figure 4
Expression pattern of Gen1. RNA in situ hybridization of E10.5 embryos revealed weaker Gen1 expression in the homozygotes (b) than in the wild type littermates (a). Transverse sections showed the neural tube and nephric ducts (arrows). Scale bar, 0.2 mm.
Supplementary Figure 5
Examination of the interaction between GEN1 and different transcription factors. FLAG-tagged GEN1 could not pull down HA-tagged SIX2 (a), FOXC1 (b), EYA1 (c), PAX2 (d), or SIX4 (e) in co-IP.
Supplementary Figure 6
Full-length blots are presented for Figure 4A and B.
Supplementary Figure 7
Full-length blots are presented for Figure 5D .
Table s1
RNA-seq results of important markers for UB formation at E10.5 wild type and Gen1 PB/PB embryos. Significance was defined as P < 0.01 and the absolute value of fold change (|log 2 |) > 0.5. 
